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Abstract of JP1 11 63403 

PROBLEM TO BE SOLVED: To especially 
provide a method for manufacturing a nitride 
semiconductor element which enables 
separation of a nitride semiconductor element 
formed on a substrate with high yield, related 
to a method for manufacturing a light- emitting 
diode or a laser diode capable of emitting 
ultraviolet to orange lights and furthermore a 
group lll-V semiconductor element that can be 
driven at high temperatures. SOLUTION: A 
method for manufacturing a nitride 
semiconductor element 1 10, in which a 
semiconductor wafer 100 having a nitride . 
semiconductor 102 formed on a substrate 101 
is divided into nitride semiconductor elements 
110, and in particular includes a step of 
radiating a laser beam through a 
semiconductor wafer 100 from the side of a 
first main surface (1 1 1 ) of the semiconductor 
wafer 100 and/or the side of a second main 
surface (121) of the semiconductor wafer 100, 
thus forming a scribe line 103 at a focal point 
formed at least on the side of the second main 
surface 121 of the substrate 101 and/or the 
side of the first main surface (1 1 1 ) of the 
substrate 101, and a step of separating the 
semiconductor wafer along the scribe line. 
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0)^LTMftU>ft< <!:tjS« (101)^2 Oil (12 



-3- 



[0015] *%m<Dm#m2\z&ifc£}iitmim¥m 

nam (121) t^nft*?^- (100) £^ Lxm 1 o±® 

[0016] *&w<Dm*m3\zmmi$nizmit®*m 

n\m \mi$L z ntmn (103) s 0 
[0017] *&w<Dmim4\^misfritmm*m 

SrtS $ ftfdJOX^R/I (206) S 0 
[0 0 18] *:^^coH^5iC|B«$tt^{Lfe^ 

? (100) <Om 1 <0£® ( 1 1 1) M&tf /X ttfg 2 

<0±®(i2i)Mc^^^K;*^>f^-, y-rf- 
ot^^7^y-7^yi: B»¥tTCO«^ (104) ZBtfL-t 

[0019] ^m<D^m 6 \cmi$<Dmm¥mft% 

^(102)^^$Hfc^*»7^--(100)^^b^^ 

00) <Dm4m*mmio2)&Mf&istitcm 1 o±®uid 

-y^- ^-r>-(io3)$r^-r5x^^. ffn<o±®(ni) 
7 >r y • ? >r ^ (103) £ & mfxh >> s« (10 

1) ^®fc^sm&(l04)£^1-3Xa^ 

y^X^^^oT^^^^-dOO)^^ 

sxa£r£*rr*o 

[0020] *389i<z>ffl#Jl 7 KiBi&omi^^ttig 
8^(204)^ 1 <o±m (211) 

[0021] «giE<off!*! 8 icEtt0£ttft¥«tt* 

-?tf>K£*i£i*, ^K(301)±(D-^^^)^{k^^ 
(302) £ ixfc^ft * (300) ^^<b^¥^ 

^^(3io) izftm^zmm^mftm+nmmjjmx 

fcot, ^lXt/m2^®^i-S^#:^3i^(3 
00)^g^^*(302)^^^Hfc^ 1 <D±®(311) 
tttfa-tZm 2 CD£® (321){Hd^ u-?-zmtt LX 

08)£7gf&1-£Xg£, S2 0±®(321)«5><b^fl:&¥ 
«ft(302) Kg Lft l^«2M309) * 7^ ^ • ><3 
08) < bB&^TlC^i-5Xm<b, T^tU?- 7>fV(30 



8) Id ft o T * 3i/N- (300) *r#!t-f- 5 Xg i: 

itto¥mft%*zmmi-zm&K&^x*m&i>^- 

[0 0 2 2] IP*>. Qitffctt**** 

[0 0 2 31 fift^x/N-i LD (laser diod 

e) fc46««0«ft»***Jl*^tr*^«R±fc» 

s^rHB. nSGaN^ny^^M, nlAlGa 
N<D?7yVm, nlGaN^W Kg. Si^rK^ 
I n©fflril*3e{kS*fc*fi*f#F«36ift5 I 
nGaN^S, pSA 1 G a N<D*^ >y 7 P J1 > 
GaN(0ft^Kl, P lAlGaN^7!/KiW 
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TMA (hiM^TA^^A) TMG^, 
lLpi^7y KJf ^LT^ftjO. 1 n m<DG a A 1 

iHwiBasi&ii*^ 1 0 5 o^icn 
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£#JO. S^m^GaNMM^tt (Ml 
(A) ) o (ft*5, pSIfbW^iH4 0 0m 
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g<b^*l# l 0 2 #s±jc:ftS J; ? icJbT • 

«f3 5 6nm) £1^:7 x-f 7l« 1 0 1 _h 

t77^TlSl O lco^HE®^(m5i:p(cu-if 
-^fc^SrPigLfco flSL/cU— tf-^i 6J/c 

4-7- 74 >l 0 3tt. 0 0O 

(Ml (B) ) 0 

[0 0 3 9] ftl-, w-lf-tiDX^^-if-Mtt^o 

OtC^bW^l 0 2O±ffid^t77>f7SSl 0 
1 tm-f 1 0 4 £J&£1-5o ^ £ D »A 

^7^^-7>fyi 0 3^f#-)xA-io O^L 

mi (o ) 0 

10 0 4 0] X?74 7- 74 > I 0 3{C&oT\ 3F« 

THt>^y t^W 7^ <Dftv^Mfc¥i£#^ l 
1 OZMtfL-fZZ.t&XZZ> mi (D) ) o 

[0041] mmm i x\* ^-^-tm^^^mm 

«W<I^M*io 2&tfiJ-;7 r >f rgfii o 

l£Si§Lfc¥g#?:x^-l 0 0eOgMJ£#£iJ-:7 
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[0 0 4 3] 4*5, X?747 • 74 is I 0 3tf>7£j&£r 

^1 1 O&M&tZZ k&~*imhti:*)* Jfi&#W*»>& 

£ftS e ££>t^ ^^7^^'7^vil0^t7r^ 
7S«1 0 l«|o*ffi-e«*S*5fc»lcu-if-u:J: 

z>mx< r #fcfb»¥*# 1 0 2 ±u:ft*-r s r £ ft < 

X?747- 74>*J&&*Z>^kftX*Z>. 

[0044] mmm2) mmmi tmm^xM^ 

■&tc¥^fc$3L^—\C^ R I E (Reactive Ion Etchin 

g) \zx<>xmkto¥mftmmwfrbM&&&zftzv 
wkiowkmcm^wm 205 tmoLtfiit^m^ 

fc£o p-nfc¥»tt»l;:HU ®S2 2 0^7 

fiyyymzxvMf&ztix^z m2 (a) ) . 
[0045] z<D*m#v^-2oo&nmMi tm 

4TW&2 0 1 c0JgEffid^?> 2 0/imOf-7r-rrStRrt 
fcu— !f~ftR£l 6 J/cm 2 -CBtJtWb^T 

vS:»fiW-5 (B2 (B) ) . 

[0 0 4 6] fttC, (^H) ^rli^L 

m&-rz>o mAtstiftm92 0 4t± % ^ox^gs2 0 6 

i:-9-7r-rrS«2 0 1 «r^LT»WTJcjB*S*r*> 

S20 i±<z>fg&2 0 4ii, mnvfemtvyrJTm 

&<D&ffik<Dmmt>\ ^100/imt% lilfAS-tCft-5 
<t5l-iiSLTfe5o ^^>(C. 1f-*¥»S:jil»L 
EL, «^t77^7S«2 0 HcRrje>ixfc»»i£ 
BKJStfix6J:5WaUfco tfc if— «r l 4 J 
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/ c m 2 ^J$tt£-£ft# fe^T 1 — ^Sr»»S-fr 5 ^ fc lc 

ffifcBWe>*tfci*S2 0 4<DJi£EK:«£tt3 »m<DX? 
y^Cf- 7^^2 0 7«« (B2 (C) ) o 

[0 0 4 7] «v*-t\ 7^fy) tc» 

U 1 0&#8l$i£fc (02 (D) ) 0 

[0 0 4 8] r 5 Ur^SHfeLED^y^S^Sr 

«IS l*: fc r 5 v *t t>»* nre-e* ft fc *£«jff*sa 
[0 0 4-9] nmm2^te¥m#$^--<Dftmm*t> 

$1*-ft::fcT\ Ht^feft^^^^ai/N-T^^ 

fca©«ft**i»fr*^0««tt«:rSl±S*6 w fc d5pj 

ft^fca>P>, ¥«tt*^-£@5ELT^ft, r->>> 
^L< tttt#tti/- h hZ- btZ<tBX#*mx 

tft. u-1f-flRit(ciSiDX<-fo3Sfe 1 {>4 

[00 5 0] U-f-iCiot» 
ft 0 Z<Dtctb. 7 Kfttf* y * -<D Jftfo 

^ifctfRFfBfcfcft. »3t*e*9«:ii5«>»«<0^7!y^ 
ft ft, 

[0 0 5 1] £*>{c, ^ajftJiffi^boSMBSrt^— 
-icJ:9^-t-ftwi:T% ct^B^v^^-rftw 

[0052] mmw3) m&wi tmm^Lxm^ 
i*8 OMm^-ewBLTftBttirfsnru^ft. ro 

I'-v-toxmvx'T-i/izmfemmz&it (B3 

(A) ) . 

[00 5 3] H3S«3JC^^TttU— If-JDI« PF^ 



fl*H«M*3 0 2*»***LTV^4^*7r-fT«R3 
0 111 (SIKSffiSOPI) *»6>IHJ*U J»j£asSfl3fe# 
»#3 0 2 tf7r^7S«3 0 1 O^ffilCfcStfixft <fc 
tf-3fe^*S:W»L1-fto ^^-^Srtt»3?« 

4# e> u-iP-fcjiwt-r ft w t \cx *> mm^mftz 0 

RBizmxmmm 3 0 8-c*>ft**7>r;/- 
fiK:$iw^7^^'7^yatMn (®3 

(B) ) o 

[00 5 4] *\z % u-if -JPXffio lf-ffiltao 

^-<DH£*li# L/c^ * ^ ic J: 0 ^ u- KB 
K$C3 0, OOOr pm, §Jiig 3 mm/ s e c *Ci 

6aft»^»flcffilcau*V^a3 0 9Sr^Lfc, ^ 
>ff— «cJ:5»rtSttfc«a«:, «8lfckftlX£SJ§3 

o 8 kvpmiz&vt>fvm&3 o 9oj^®^-th^r-rr 
mL&mtvmmK 5 0 Mm^jsia^-Kftftjisfc 

»rt**ft 0 y^i/v^y-Sru— r-JDX« 

3 o 9 coj6®M«£fc>-£ft 0 u-if-HBtttc J: 13 % -fr 

^T-TTSS3 0 1 JC?g**tLfc»«3 0 90j£BlC« 
£ft3/im©SB2(D;**7>f:/- 7^fV30 7 £7&£-r 
ft (B3 (C) ) . 

[005 5]f2^^7^7'- 7^>30 7 £J&o 

v*^~zwmftmLmim*m##*3 1 o«t»a$ 

*fc (B3 (D) ) . r5Lr»***lfc*ftSllMHI*|c 
•^OSJKMBDlCfi^- y \?>?ft$L VNft t>OHI5 1 

[0 0 5 6] HlS«3^E«<D*«fett. ^^T-TTft^ 
ffi30 l^BBW^feaftft^ffSO 2lcaL4V^ 

A3 0 9»JJW*f6^ fc-c, u-1P-*cJ:9»** 
3 1 0 *»(ti- ft r fc AS pTtBt ft fto Lfc 

ftis, ^^-icift^xo^^, u-if-inxicj:ft 
IB i 2co^^7-r^-7-r vojgjssrjgjs-f ft r 

^t>-etft 0 IlM$2W^7^/'7>f>'MS 

K^*- (Ctft^JDXSri-ftrir^-Ctfto 
[0 0 5 7] 7^^^M^-f--Cff 

5fca?>, ^nyK^^7^f/<-^^-W, * 
fcfcjiftjDXttSo^y*, JJifeS£»ofc*ic*^-r 
a = ^h«rfi«l-ftwt#"e*ft 0 
jrit/x-« r r>o< <9ig-f-wi:ft<, ***»3:^-«»!r 

fc bhft. #«©»ofc¥»*^*^*r 
«3Si-ftrfcd5»Tftfc49. JBS*§f* 9 
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[00 5 8] -(&&ft|4) Xttffll fcw*icur»rt* 
•frfc^frjrayN— R I E (Reactive Ion Etchin 

g) icioT»kft^(waB«*»6j»3»»rt**t5* 

»*S*T*>5. pn*^llCfi, 1S4 2 

^x/N^4 0 0Of7 7^7SS4 0 UlOO^m 
S-eW»LT*Ktt±tfS-frS (04 (A) ) 0 
[00 5 9] 400 «r*>flS*^ft:*5± 

<8«**t"CV^ftV^7r^TS|g4 0 1 STJifcLTSS 

WS«4lcj3V^Tttu-if-lBX«©u--if--*r 

(4 0 0) CO»kftH^ff4 0 5*S»* 

$nrv^v^7r^rstR4 0 ljEM^&KMtu * 
4 o 5^ajisnfc*7r>rr««* 

l:J:9t77-<7fflR4 0 1 lC«$|&4 » m*># 1 <D* 
^7^^-7>fy4 0 3^W«« (04 
(B) ) 0 

[0 0 6 0] U-lf-^^^^U^^LTW- 

g«4 o i«a>&»fc*¥*#4 o 5B{caL4v^a$ 

4 0 9£^1 ^^7^/ • 7>T >4 0 SfclftoTJft* 

«fc>K J»«©ll£iBK:«Sft3i*mOlB2-0^^9>fy- 

(04 (C) ) o 
[0061] • 7>f VtcftoT, 

iLift*^*if4 1 0 (0 4 

(D) ) 0 

[00 6 2] 4>«S^aft*^NIft*^T**>SLED 
SBSriMfc t^^fy I**?** 7 5/ * CT V*5 

[0 0 6 3] *^7>f ;/ • 7>r>©*^SrU— If— -Cfr 



[0 0 6 4] mm®\5) H»JlOYAGU-1f-C0 
«1 fc EI«lCLt***!>^-*»lt IT L E Df y 

BttV^i"*bt*3t^r*t?«) 0 ?y? Oft 

vS»K*BS:WLTi>So 

[0 0 6 5] (Jttt«l) ^f-lliIoftt>9l:^>f 

K^s^a^fcT^fco td*t*s^Cft8 4%K 
T0^g*!9-Cfeofc 0 ft*>, aMMfr*^— 0>HBfc 

[0 0 6 6] 

1-6. ^S4»(t»fc4SS*fl*¥«fr9^/N-|c** 

OifHSSrl" 5 r t ft < £ <D iT— 

flfti*Bfc:*t tf S * i£ 

[0 0 6 7] Lfc^oT. *»Wtt*flS*¥»*!?^ 
Lfefrao«^-C©lniXSr5pJffli--5 r £ ic <fc 

ft<, ^WA^^oiwx-caEfl:****^^-©* 
XHBd>bftiX Lfco £ ffi| CSUK«r»8 - £ a 5 T?t S 0 

*«fe«r«tt-f 6rt*5T?#5. 
[0 0 6 8] 
[B0ffi¥ftft9]] 

[01] 01 tt**W^>IS16«l fc*5lt 

Lfc«S;tt«B^*BH-C*>5. 

[0 0 6 9] 

[0 2] H2tt**wose««2icfert5 i i £ »*»3i^ 

[0 0 7 0] 

[0 3] aatt^swoisiBwa^rjs***^^ 
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[0 0 7 1] 

[04] m4n*mm<Dmmm4iz&vz>*m#v^ 

[0 0 7 2] 
[0 0 7 3] 

100, 200, 300, 400 - • • ¥*#i?:n»v- 
1 0 1, 20 1, 30 1, 40 1 - • -StR 
1 0 2, 3 0 2 • • -ftftttHMBtM 

103, 4 0 3- • •mii&mtzm&istiitx*?*'? 

1 0 4, 2 04 • • -*W#JlBBJ:9+7T^r«Rlc 

2 0 5, 4 0 5- • • MKftfUNtfVfM 

2 0 6 • • - StRrt»|c»*LfcJW23EKJilcJ:5^^ 

[■1] 




y^i'l * y^y 

20 7, 307, 407 - • • «»JlE®JCJg^Lfc^^ 
y4~7 • y<i*s 

3 0 8 — -*»*Jii:ag(0»#fc»rilLfc^^9-f 

3 0 9, 4 09- • -^7r>rrS«ic^Lfc»«p 

110, 210, 3 10, 4io- • -ftfl:*¥3MHR 

111, 211, 311, 411- • «H tf>£® 
12 1, 221, 321, 421- — gl2tf>£® 
2 2 0, 4 20 - «IS 

5oo - • 
sol- • • m& 

5 o 2 • • - &fbfe¥SJ{*:Jl 

50 7 — 7<<> 

50 9 — ^yy^rmmm^itmu 
5io—- mtm*m&m* 

[H2] 
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[S3] 



[134] 
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